Ltd., London, U.K.). Since concanavalin A has a preference for binding to a-D-glucopyranosyl and a-D-mannopyranosyl residues, glycoproteins having such structural features should be retained on the column.
The 0.2M-NaCI extract of the 3 M-MgCI,-sohble collagen was concentrated in a stirred cell (Amicon Ltd., High Wycombe, Bucks., U.K.) with a UM-10 membrane, and diafiltrated with 1 .O ~-NaCl-0.02 M-phosphate, pH 7.0. The concentrate was applied to a column of concanavalin A-Sepharose, which was then eluted with the NaC1-phosphate buffer (Apsberg & Porath, 1970) . When the Ezs0 of the effluent returned to the baseline, the column was eluted with the same buffer containing methyl-a-D-glucopyranoside ( 0 . 2~) .
The glycoprotein peak so eluted was freed from glucopyranoside by chromatography on Sephadex G-25 to give fraction R. Of the total material eluted from the concanavalin A column, the unretarded fraction contained 66% of the protein, 72% of the hexuronic acid and almost all of the hydroxyproline.
Electrophoresis of fractions was carried out in 10% (w/v) polyacrylamide gels in the presence of 0.1 % sodium dodecyl sulphate by the method of Laemmli (1970) . The material unretarded on concanavalinA-Sepharose showed many protein bands.However, fraction R showed only two broad bands. These bands were designated Xand Y , Y being the faster moving of the two. When the gels were stained with periodate-Schiff reagent (Glossman &Neville, 1971) , X stained strongly but Y was only weakly stained. From the mobility of proteins of known molecular weight X and Y corresponded to approx. mol. wts. of 100000 and 60000 respectively. Omission of 2-mercaptoethanol from the sample buffer did not alter the position of the bands appreciably, so both proteins consist of a single chain. Fraction R was examined by CsC1-density-gradient centrifugation at a starting density of 1.35g/ml, by using a Christ Omega 2 preparative ultracentrifuge with a Christ 9755 angle rotor. Centrifugation was carried out at 120000g for 41 h at 18°C. The gradient was divided into four equal parts. The hexuronic acid was confined almost entirely to the bottom fraction, whereas protein was present in the bottom three fractions. Polyacrylamide-gel electrophoresis revealed that X was only present in the bottom fraction, but that Y was present in the bottom three fractions. Therefore X is the fraction that is BIOCHEMICAL SOCIETY TRANSACTIONS associated with hexuronic acid. It is also concluded that there is an association between X and Y, but that in CsCl solution the two have become partially dissociated.
The conclusions from the centrifugation experiment were supported by Sephadex G-200 chromatography in 1 .O~-NaC1-0.02 M-phosphate, pH 7.0. Fraction R was split into an excluded peak and an included peak. The excluded peak contained all the hexuronic acid, and polyacrylamide-gel electrophoresis showed that both X and Y were present. The included peak consisted only of Y .
The association between X and Y was investigated further by CsC1-density-gradient centrifugation in 4 M-guanidinium chloride. The material used for this experiment was the excluded fraction from Sephadex G-200 chromatography. The starting density was 1.38 g/ml, and centrifugation was carried out on a MSE Superspeed 65 ultracentrifuge with MSE angle rotor 59 119 at 117 OOOg for 87 h at 18°C. The gradient was divided into five fractions. Hexuronic acid was found largely in the bottom two fractions with a small amount in the middle fraction. Polyacrylamide-gel electrophoresis showed that the bottom three fractions contained only X, and the top two fractions contained only Y . Thus the association between X and Y is completely broken by 4~-guanidinium chloride.
The nature of X and Y and the form of hexuronic acid associated with X is now being investigated. It is possible that this system may be related to the glycoprotein-link system from bovine nasal cartilage, which was originally described by Hascall & Sajdera (1969) , and which has been studied in greater detail by Gregory (1973) .
